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CONTINUOUSLY VARIABLE
TRANSMISSION AND CONTROL METHOD
THEREOF

TECHNICAL FIELD

The present invention relates to a continuously variable
transmission and a control method thereof.

BACKGROUND ART

JP2014-4928 A discloses a vehicle that includes a motor-

generator configured to be operated as an electric motor and
an electric generator. The motor-generator 1s coupled to an
output shait of an engine via a bellt.

SUMMARY OF INVENTION

The vehicle disclosed 1n JP2014-4928A includes a con-
tinuously variable transmission. The continuously variable
transmission supplies a primary pulley and a secondary
pulley with a hydraulic pressure to hold the belt, and
controls the supplying hydraulic pressure to change a groove
width of each pulley, so as to execute a shuft.

The hydraulic pressure supplied to each pulley 1s decided
based on a torque calculation value where a torque output
from the output shaft of the engine 1s obtained by a calcu-
lation. Accordingly, when a torque generated by the motor-
generator fails to be normally detected, a torque value
actually output from the output shait of the engine increases
to higher than the torque calculation value, thus causing a
force for each pulley to hold the belt to be lacked, so as to
possibly make the belt slip.

It 1s an object of the present invention to prevent the belt
of the continuously variable transmission from slipping in a
case of a torque detection error of the motor-generator.

According to one aspect of the present invention, a
continuously variable transmission included 1n a vehicle, the
vehicle including a motor-generator and a power control
unit, the motor-generator being coupled to an output shatt of
an engine, the power control unit including a torque calcu-
lation means and an error detection means and being con-
figured to control operations of the engine and the motor-
generator, the torque calculation means being configured to
calculate a torque output from the output shait, the error
detection means being configured to detect a torque detec-
tion error of the motor-generator, the continuously variable
transmission being configured to shift a rotation of the
output shaft to output to a wheel, 1s provided. The continu-
ously variable transmission includes a primary pulley that
has a groove width varied by a hydraulic pressure, the
rotation of the output shait being transmitted to the primary
pulley, a secondary pulley that has a groove width varied by
a hydraulic pressure, a rotation of the primary pulley being
shifted to be transmitted to the secondary pulley via an
endless member, and a shift control unit configured to
control an operation of the continuously variable transmis-
sion, wherein the shift control unit includes a hydraulic
pressure control means, the hydraulic pressure control
means 1s configured to determine hydraulic pressures sup-
plied to the primary pulley and the secondary pulley on a
basis of a torque calculation value calculated by the torque
calculation means of the power control unit in a case where
the error detection means of the power control unit does not
detect the torque detection error, the hydraulic pressure
control means 1s configured to determine the hydraulic
pressures supplied to the primary pulley and the secondary
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pulley on a basis of the torque calculation value 1 a case
where the error detection means detects the torque detection
error and the torque calculation value calculated by the
torque calculation means 1s equal to or more than a prede-
termined value, and the hydraulic pressure control means 1s
configured to determine the hydraulic pressures supplied to
the primary pulley and the secondary pulley on a basis of a
torque value higher than the torque calculation value 1n a
case where the error detection means detects the torque
detection error and the torque calculation value calculated
by the torque calculation means 1s less than the predeter-
mined value.

According to another aspect of the present invention, a
control method for the above continuously variable trans-
mission 1s provided.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic configuration diagram of a vehicle
according to an embodiment of the present imvention.

FIG. 2 1s a flowchart indicating contents of a control
performed by a transmission controller.

FIG. 3 1s a drawing indicating a relation between a torque
calculation value and an actual torque value.

DESCRIPTION OF EMBODIMENTS

The following describes embodiments of the present
invention by referring to the attached drawings.

FIG. 1 1s a schematic configuration diagram of a vehicle
100 according to an embodiment of the present invention.

The vehicle 100 1includes an engine 1, a motor-generator
2, a torque converter 3, a continuously variable transmission
4, a hydraulic control circuit 5, an o1l pump 6, an integrated
controller 7, and a transmission controller 8. The integrated
controller 7 and the transmission controller 8 are coupled by
Controller Area Network (CAN) one another, so as to be
ready to communicate with one another.

In the vehicle 100, an engine torque generated by the
engine 1 1s output from an output shaft 1a to be transmitted
to a wheel 11 via the torque converter 3, the continuously
variable transmission 4, a final reduction gear 9, and a
differential gear 10. The vehicle 100 1s configured to per-
form a torque assist that transmits a motor torque generated
by the motor-generator 2 to the output shaft 1a of the engine
1 via such as a belt 12. In the torque assist, the engine torque
and the motor torque are transmitted to the wheel 11.

The engine 1 1s configured to transmit the generated
engine torque to the wheel 11 to cause the vehicle 100 to
travel, and simultaneously, transmit a part of the engine
torque to a compressor 13 for an air conditioner and the
motor-generator 2 via such as the belt 12 so as to drive these
units.

The motor-generator 2 has a function as an electric motor
that receives an electric power supply from a battery 14 to
be rotatably driven, and a function as an electric generator
that 1s rotated by an external force to generate an electric
power.

The motor-generator 2 1s coupled to the battery 14 via an
iverter 15. When the torque assist 1s performed, the motor-
generator 2 functions as the electric motor. On the other
hand, 1n the case of being driven by the engine 1, or in the
case where a regenerative control 1s performed, the motor-
generator 2 functions as the electric generator.

The torque converter 3 includes a lock-up clutch 3a, and
when the lock-up clutch 3a 1s completely engaged, an input
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shaft and an output shaft of the torque converter 3 are
directly connected one another to rotate at an identical
speed.

The continuously variable transmission 4 includes a varia-
tor 40 and a sub-transmission mechanism 50.

The vanator 40 includes a primary pulley 41, a secondary
pulley 42, and a belt 43. In the vanator 40, controlling a
hydraulic pressure supplied to the primary pulley 41 and a
hydraulic pressure supplied to the secondary pulley 42
varies groove widths of the pulleys 41, 42 to change a
contact radius with the belt 43, so as to change a speed ratio.
In the vaniator 40, a transmitted torque capacity 1s controlled
such that the belt 43 does not slip. Increasing the hydraulic
pressure supplied to the pulleys 41, 42 increases a force for
the pulleys 41, 42 to hold the belt 43, thus increasing the
transmitted torque capacity.

The sub-transmission mechamsm 50 1s a transmission
mechanism having two stages for forward and one stage for
backward. The sub-transmission mechanism 50 includes a
Ravigneaux type planetary gear mechanism and a plurality
of friction engaging elements 51 to 53 (a Low brake 51, a
High clutch 52, and a Rev brake 53). The Ravigneaux type
planetary gear mechamsm couples carriers of two planetary
gears. The friction engaging elements 51 to 53 are coupled
to a plurality of rotating elements constituting the Ravi-
gneaux type planetary gear mechanism to change a linking
state of these elements. Adjusting the hydraulic pressure
supplied to the friction engaging element 51 to 53 each to
change an engaging or a disengaging state of the friction
engaging element 51 to 53 each changes a gear position of
the sub-transmission mechanism 50.

In the continuously variable transmission 4, changing a
speed ratio of the variator 40 and a gear position of the
sub-transmission mechanism 50 changes a speed ratio of the
continuously variable transmission 4 as a whole.

The hydraulic control circuit 5 1s constituted of a plurality
of flow passages and a plurality of hydraulic control valves.
The hydraulic control circuit 5 controls the plurality of the
hydraulic control valves to switch a supply passage for
hydraulic pressure on the basis of a shift control signal from
the transmission controller 8, and additionally, prepares a
required line pressure from the hydraulic pressure generated
by the o1l pump 6, so as to supply the line pressure to each
portion of the vanator 40, the sub-transmission mechanism
50, and the torque converter 3.

The integrated controller 7 controls operations of the
engine 1 and the motor-generator 2 based on a signal from
a rotation speed sensor 20 to detect a rotation speed of the
engine 1, signals from various sensors (not 1llustrated), and
similar signal. Further, the integrated controller 7 performs
tault diagnoses on the various sensors, condition diagnoses
on the engine 1 and the motor-generator 2 based on such as
the signal from the various sensors, and similar diagnosis.

The integrated controller 7 performs a calculation to
obtain a torque output from the output shait 1a of the engine
1 by the engine 1 and the motor-generator 2. For example,
the integrated controller 7 calculates the engine torque
generated by the engine 1 based on such as a fuel 1njection
quantity and a throttle position of the engine 1, and simul-
taneously, calculates the motor torque generated by the
motor-generator 2 based on such as a signal from a rotation
speed sensor 21 that detects a rotation speed of the motor-
generator 2. Then, the integrated controller 7 calculates the
torque output from the output shait 1a of the engine 1 based
on these calculation values.

To the transmission controller 8, a signal from the rotation
speed sensor 20, a signal from a rotation speed sensor 22 that
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detects an mput rotation speed of the continuously variable
transmission 4, a signal from an accelerator position sensor
23 that detects an accelerator position APO, a signal from an
inhibitor switch 24 that detects a position of a shift lever, a
signal from a vehicle speed sensor 25 that detects a vehicle
speed VSP, a signal relating to the calculation value (here-
iafter referred to as a torque calculation value), which 1s
obtained by the mtegrated controller 7 and output from the
output shait 1a, of the torque, and similar signal are input.
The transmission controller 8 controls the operations of the
continuously variable transmission 4 based on these signals.

Now, as described above, the continuously variable trans-
mission 4 controls the hydraulic pressure supplied to the
primary pulley 41 and the secondary pulley 42 to control the
transmitted torque capacity of the variator 40. The hydraulic
pressure supplied to the pulleys 41, 42 1s decided based on
the torque calculation value calculated by the integrated
controller 7.

Here, for example, 1n the case where the torque generated
by the motor-generator 2 fails to be normally detected due
to such as a trouble 1n the rotation speed sensor 21, the
operating state of the motor-generator 2 becomes to be
undecidable, so as to cause a diflerence between a torque
value (heremafter referred to as an actual torque value)
actually output from the output shaft 1a of the engine 1 and
the torque calculation value. Then, when the actual torque
value 1s increased to higher than the torque calculation
value, the transmitted torque capacity of the vanator 40
possibly becomes to be msuflicient to cause the belt 43 to
slip.

Therefore, the transmission controller 8 of this embodi-
ment performs controls described below to prevent the belt
43 of the variator 40 from slipping when the torque of the
motor-generator 2 fails to be normally detected. The fol-
lowing describes the controls performed by the transmission
controller 8 by referring to a flowchart indicated 1n FIG. 2.

First, in S1, the transmission controller 8 determines
whether the integrated controller 7 has received a signal
transmitted 1n the case where a torque detection error of the
motor-generator 2 1s detected.

As described above, the integrated controller 7 1s config-
ured to perform various condition diagnoses. In the case
where the torque generated by the motor-generator 2 fails to
be normally detected due to such as a trouble 1n the rotation
speed sensor 21, the integrated controller 7 determines the
torque detection error of the motor-generator 2 to be
detected, thus transmitting an error detection signal to the
transmission controller 8.

When the integrated controller 7 detects the torque detec-
tion error of the motor-generator 2, the integrated controller
7 has the torque generated by the motor-generator 2 as 0 N-m
to perform the subsequent calculations of the torque calcu-
lation value.

When the transmission controller 8 determines to have
received the error detection signal from the integrated con-
troller 7, the process proceeds to S2.

In S2, the transmission controller 8 transmits a signal that
inhibits a torque assist of the motor-generator 2 to the
integrated controller 7, and the process proceeds to S3.

When the torque assist 1s performed 1n a state where the
torque calculation value 1s calculated with the torque gen-
crated by the motor-generator 2 as 0 N-m, the actual torque
value increases to higher than the torque calculation value to
cause the transmitted torque capacity of the variator 40 to
become to be insuilicient. Accordingly, when the integrated
controller 7 detects the torque detection error, the transmis-
s1on controller 8 inhibits the torque assist so as to prevent the
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actual torque value from actively being put into a state of
increased to higher than the torque calculation value.

When the transmission controller 8 determines not to have
received the error detection signal from the integrated con-
troller 7, the process proceeds to S5.

In S5, the transmission controller 8 determines the
hydraulic pressure supplied to the pulleys 41, 42 based on
the torque calculation value. In a normal state where the
torque detection error 1s not detected, supplying the pulleys
41, 42 with the hydraulic pressure determined based on the
torque calculation value prevents the belt 43 of the variator
40 from shipping.

Next, the controls 1 S3 and following Steps will be
described by referring to FIG. 3. The controls in S3 and
following Steps are performed to prevent the belt 43 of the
variator 40 from slipping 1n the case where the motor-
generator 2 generates the electric power, that 1s, 1n the case
where a load torque 1s generated by the motor-generator 2.

A horizontal axis of FIG. 3 indicates the torque value
output from the output shait 1a of the engine 1, having a
positive side as the driving torque and a negative side as the
load torque. A vertical axis of FIG. 3 indicates an absolute
value of the torque value.

In S3, the transmission controller 8 determines whether
the torque calculation value 1s equal to or more than a
predetermined value.

As idicated 1n FIG. 3, the predetermined value 1s a value
where the absolute value of the torque calculation value
corresponds to the absolute value of the actual torque value
(hereinafter referred to as a maximum difference actual
torque value) differed from the torque calculation value by
a maximum load torque value at a time where the amount of
power generation of the motor-generator 2 1s maximum.
That 1s, the predetermined value 1s a value determined based
on the maximum load torque value of the motor-generator 2,
and for example, the predetermined value can be configured
to be 2 of the maximum load torque value. It should be
noted that the maximum load torque value 1s preliminarily
determined 1n design.

When the transmaission controller 8 determines the torque
calculation value to be equal to or more than the predeter-
mined value, the process proceeds to S5.

As described above, the predetermined value 1s the value
where the absolute value of the torque calculation value
corresponds to the absolute value of the maximum difler-
ence actual torque value. Then, 1n a region where the torque
calculation value 1s equal to or more than the predetermined
value, the absolute value of the torque calculation value 1s
equal to or more than the absolute value of the actual torque
value regardless of the load torque actually generated by the
motor-generator 2. Accordingly, 1n the case where the torque
calculation value 1s equal to or more than the predetermined
value, supplying the pulleys 41, 42 with the hydraulic
pressure determined based on the torque calculation value
prevents the belt 43 of the varniator 40 from slipping.

When the transmission controller 8 determines the torque
calculation value to be less than the predetermined value, the
process proceeds to S4.

In S4, the transmission controller 8 determines the
hydraulic pressure supplied to the pulleys 41, 42 based on

the torque value higher than the torque calculation value. It
should be noted that, when 1t 1s said that the torque value 1s
high, 1t means that the absolute value of the torque value 1s
high.
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Specifically, the transmission controller 8 determines the
hydraulic pressure supplied to the pulleys 41, 42 based on
the absolute value of the maximum difference actual torque
value.

In a region where the torque calculation value 1s less than
the predetermined value, the absolute value of the actual
torque value 1s equal to or less than the absolute value of the
maximum difference actual torque value regardless of the
load torque actually generated by the motor-generator 2.
Accordingly, supplying the pulleys 41, 42 with the hydraulic
pressure determined based on the absolute value of the
maximum difference actual torque value prevents the belt 43
of the variator 40 from slipping.

The amount of power generation of the motor-generator 2,
that 1s, the load torque 1s constantly vanable. Then, as
described above, the transmission controller 8 changes a
method for determining the hydraulic pressure supplied to
the pulleys 41, 42 between 1n the case where the torque
calculation value 1s equal to or more than the predetermined
value and 1n the case where the torque calculation value 1s
less than the predetermined value, thus preventing the belt
43 of the variator 40 from slipping in all the regions 1n the
torque detection error of the motor-generator 2.

The transmission controller 8 determines the hydraulic
pressure supplied to the pulleys 41, 42 based on a value
higher than the torque calculation value only in the case
where the torque calculation value 1s less than the predeter-
mined value, thus limiting a condition where the hydraulic
pressure supplied to the pulleys 41, 42 1s increased. Accord-
ingly, even 1n the case where the torque detection error of the
motor-generator 2 1s detected, the load applied to the o1l
pump 6 can be reduced, so as to mhibit a fuel efliciency of
the vehicle 100 from getting worse.

As described above, according to this embodiment, when
the torque detection error of the motor-generator 2 1s
detected, the hydraulic pressure supplied to the pulleys 41,
42 1s decided based on the torque calculation value or the
torque value higher than the torque calculation value corre-
sponding to the torque calculation value. This ensures sup-
plying the pulleys 41, 42 with an appropriate hydraulic
pressure 1n the torque detection error of the motor-generator
2, thus preventing the belt 43 of the vanator 40 from
slipping.

In detail, when the torque detection error of the motor-
generator 2 1s detected, 1n the case where the torque calcu-
lation value 1s equal to or more than the predetermined value
determined based on the maximum load torque value, the
hydraulic pressure supplied to the pulleys 41, 42 1s deter-
mined based on the torque calculation value, and in the case
where the torque calculation value 1s less than the predeter-
mined value, the hydraulic pressure supplied to the pulleys
41, 42 1s decided based on the absolute value of the
maximum difference actual torque value. This ensures sup-
plying the pulleys 41, 42 with the appropriate hydraulic
pressure 1n the torque detection error of the motor-generator
2, thus preventing the belt 43 of the variator 40 from slipping
in all the regions. The hydraulic pressure supplied to the
pulleys 41, 42 1s determined based on the absolute value of
the maximum difference actual torque value only 1n the case
where the torque calculation value 1s less than the predeter-
mined value, thus limiting a condition where the hydraulic
pressure supplied to the pulleys 41, 42 1s increased. Accord-
ingly, even 1n the case where the torque detection error of the
motor-generator 2 1s detected, the load applied to the o1l
pump 6 can be reduced, so as to mhibit a fuel efliciency of
the vehicle 100 from getting worse.
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In other words, the transmission controller 8 selects the
existence of the correction corresponding to the torque
calculation value when the torque detection error 1s detected.

That 1s, the transmission controller 8 performs no correc-
tion when the torque calculation value 1s equal to or more
than the predetermined value 1n the case where the torque
detection error 1s detected.

On the other hand, 1n the case where the torque detection
error 1s detected, when the torque calculation value 1s less
than the predetermined value, the transmission controller 8
performs the correction of the value to be higher than the
torque calculation value, so as to prevent the belt 43 of the
variator 40 from slipping.

The following description will be given dividing into the
case where the torque calculation value 1s less than the
predetermined value and the case where the torque calcu-
lation value 1s equal to or more than the predetermined
value.

<Case where Torque Calculation Value 1s Less than
Predetermined Value>

In the case where the torque detection error 1s detected
and the torque calculation value 1s less than the predeter-
mined value, when the motor-generator 2 does not generate
the electric power, the torque calculation value 1s approxi-
mately equal to the actual torque value. When the motor-
generator 2 generates the electric power, the torque calcu-
lation value 1s lower than the actual torque value.

Then, 1n the case where the torque calculation value 1s less
than the predetermined value, constantly correcting to a
value lower than the torque calculation value causes the
hydraulic pressure supplied to the pulleys 41, 42 to be
constantly insuflicient regardless of the existence of the
clectric generation by the motor-generator 2, thus constantly
generating a possibility for the belt 43 of the vanator 40 to
slip.

In the case where the torque calculation value 1s less than
the predetermined value, when the correction does not
performed constantly, the hydraulic pressure supplied to the
pulleys 41, 42 becomes to be msuilicient during the electric
generation by the motor-generator 2, thus generating a
possibility for the belt 43 to slip.

Accordingly, the transmission controller 8 performs the
correction to the value higher than the torque calculation
value 1n the case where the torque detection error 1s detected
and the torque calculation value 1s less than the predeter-
mined value.

<Case where Torque Calculation Value 1s Equal to or
More than Predetermined Value>

In the case where the torque detection error 1s detected
and the torque calculation value 1s equal to or more than the
predetermined value, when the motor-generator 2 does not
generate the electric power, the torque calculation value 1s
approximately equal to the actual torque value. When the
motor-generator 2 generates the electric power, the torque
calculation value 1s higher than the actual torque value.

Then, 1n the case where the torque calculation value 1s
equal to or more than the predetermined value, constantly
correcting to a value higher than the torque calculation value
causes the hydraulic pressure supplied to the pulleys 41, 42
to be constantly excessive regardless of the existence of the
clectric generation by the motor-generator 2.

On the other hand, 1n the case where the torque calcula-
tion value 1s equal to or more than the predetermined value,
constantly correcting to a value lower than the torque
calculation value decreases the hydraulic pressure supplied
to the pulleys 41, 42 1nsofar as the case where the electric
generation by the motor-generator 2 decreases the actual
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torque value to lower than the lower value, thus reducing the
load applied to the oil pump 6, so as to be good from the
aspect of the fuel efliciency.

However, assume that the correction 1s constantly per-
formed to a value lower than the torque calculation value 1n
the case where the torque calculation value 1s equal to or
more than the predetermined value. When the motor-gen-
erator 2 does not generate the electric power, or when the
actual torque value increases to higher than the lower value
even 11 the motor-generator 2 generate the electric power, the
hydraulic pressure supplied to the pulleys 41, 42 becomes to
be msuthicient, thus generating a possibility for the belt 43
to slip.

Accordingly, the transmission controller 8 does not per-
form the correction to a value either lower or higher than the
torque calculation value 1n the case where the torque detec-
tion error 1s detected and the torque calculation value 1s
equal to or more than the predetermined value.

According to this embodiment, when the torque detection
error of the motor-generator 2 1s detected, the torque assist
of the motor-generator 2 1s inhibited, thus preventing the
actual torque value from actively being put into a state of
increased to higher than the torque calculation value.

The embodiments of the present invention described
above are merely illustration of some application examples
of the present imnvention and not of the nature to limit the
technical scope of the present invention to the specific
constructions of the above embodiments.

For example, while the variator 40 includes the belt 43 1n
the above embodiment, the variator 40 may include an
endless member such as a chain mstead of the belt 43.

While the continuously variable transmission 4 includes
the sub-transmission mechanism 50 1n the above embodi-
ment, the continuously variable transmission 4 may be
disposed without the sub-transmission mechanism 50. In
this case, simply disposing a forward-reverse changeover
mechanism causes the vehicle 100 to be switched between
the forward movement and the reverse movement.

While the vehicle 100 includes the integrated controller 7
that controls the operations of the engine 1 and the motor-
generator 2 1in the above embodiment, the controller may be
divided 1nto an engine controller that controls the engine 1
and a motor-generator controller that controls the motor-
generator 2.

In this case, for example, it 1s only necessary that the
motor-generator controller includes an error detection means
that detects the torque detection error of the motor-generator
2, and the engine controller includes a torque calculation
means that performs a calculation to obtain the torque output
from the output shaft 1a of the engine 1 by the engine 1 and
the motor-generator 2.

It should be noted that the torque calculation means
calculates the torque output from the output shaft 1a of the
engine 1 by, for example, adding an output torque value of
the motor-generator 2 calculated by the motor-generator
controller to an output torque value of the engine 1 calcu-
lated by the engine controller.

With respect to the above description, the contents of
application No. 2014-1521677, with a filing date of Jul. 25,
2014 1n Japan, are icorporated herein by reference.

The mvention claimed 1s:

1. A continuously variable transmission included i a
vehicle, the vehicle including a motor-generator and a power
control unit, the motor-generator being coupled to an output
shaft of an engine, the power control unit including a torque
calculation unit and an error detection umt and being con-
figured to control operations of the engine and the motor-
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generator, the torque calculation unit being configured to
calculate a torque output from the output shaft, the error
detection unit being configured to detect a torque detection
error of the motor-generator, the continuously variable trans-
mission being configured to shift a rotation of the output
shaft to output to a wheel, the continuously vaniable trans-
mission comprising:

a primary pulley that has a groove width varied by a
hydraulic pressure, the rotation of the output shaft
being transmitted to the primary pulley;

a secondary pulley that has a groove width varied by a
hydraulic pressure, a rotation of the primary pulley
being shifted to be transmitted to the secondary pulley
via an endless member; and

a shift control unit configured to control an operation of
the continuously variable transmission, wherein:

the shift control unit includes a hydraulic pressure control
unit,

the hydraulic pressure control unit 1s configured to deter-
mine hydraulic pressures supplied to the primary pulley
and the secondary pulley on a basis of a torque calcu-
lation value calculated by the torque calculation unit of
the power control umt in a case where the error
detection unit of the power control unit does not detect
the torque detection error,

the hydraulic pressure control unit 1s configured to deter-
mine the hydraulic pressures supplied to the primary
pulley and the secondary pulley on a basis of the torque
calculation value 1n a case where the error detection
umt detects the torque detection error and the torque
calculation value calculated by the torque calculation
unit 1s equal to or more than a predetermined value, and

the hydraulic pressure control unit 1s configured to deter-
mine the hydraulic pressures supplied to the primary
pulley and the secondary pulley on a basis of a torque
value higher than the torque calculation value 1n a case
where the error detection unit detects the torque detec-
tion error and the torque calculation value calculated by
the torque calculation unit i1s less than the predeter-
mined value.

2. The continuously variable transmission according to

claim 1, wherein

the predetermined value 1s determined on a basis of a
maximum load torque value of the motor-generator.

3. The continuously varnable transmission according to
claim 1, wherein

the shift control unit includes an 1nhibition signal trans-
mitting unit,

the inhibition signal transmitting unit 1s configured to
calculate the torque calculation value with a torque
generated by the motor-generator as O N-m and transmut
a signal to mhibit a torque assist to the power control
unit in a case where the error detection unit detects the
torque detection error, the torque assist being a trans-
mission of a torque generated by the motor-generator to
the output shatt.

4. A control method of a continuously variable transmis-
sion included 1n a vehicle, the vehicle including a motor-
generator and a power control unit, the motor-generator
being coupled to an output shaft of an engine, the power
control unit mncluding a torque calculation means and an
error detection means and configured to control operations
of the engine and the motor-generator, the torque calculation
means being configured to calculate a torque output from the
output shait, the error detection means being configured to
detect a torque detection error of the motor-generator, the
continuously variable transmission including a primary pul-
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ley and a secondary pulley, the primary pulley having a
groove width varied by a hydraulic pressure, a rotation of the
output shaft being transmitted to the primary pulley, the
secondary pulley having a groove width varied by a hydrau-
lic pressure, a rotation of the primary pulley being shifted to
be transmitted to the secondary pulley via an endless mem-
ber, and the continuously variable transmission being con-
figured to shift the rotation of the output shaft to output to
a wheel, the control method comprising:

determining hydraulic pressures supplied to the primary
pulley and the secondary pulley on a basis of a torque
calculation value calculated by the torque calculation
means of the power control unit in a case where the
error detection means of the power control umt does
not detect the torque detection error;

determining the hydraulic pressures supplied to the pri-
mary pulley and the secondary pulley on a basis of the
torque calculation value 1n a case where the error
detection means detects the torque detection error and
the torque calculation value calculated by the torque
calculation means 1s equal to or more than a predeter-
mined value; and

determiming the hydraulic pressures supplied to the pri-
mary pulley and the secondary pulley on a basis of a
torque value higher than the torque calculation value 1n
a case where the error detection means detects the
torque detection error and the torque calculation value
calculated by the torque calculation means 1s less than
the predetermined value.

5. A continuously variable transmission included in a
vehicle, the vehicle including a motor-generator and a power
control unit, the motor-generator being coupled to an output
shaft of an engine, the power control unit including a torque
calculation means and an error detection means and being
configured to control operations of the engine and the
motor-generator, the torque calculation means being config-
ured to calculate a torque output from the output shatt, the
error detection means being configured to detect a torque
detection error of the motor-generator, the continuously
variable transmission being configured to shiit a rotation of
the output shaft to output to a wheel, the continuously
variable transmission comprising:

a primary pulley that has a groove width varied by a
hydraulic pressure, the rotation of the output shaft
being transmitted to the primary pulley;

a secondary pulley that has a groove width varied by a
hydraulic pressure, a rotation of the primary pulley
being shifted to be transmitted to the secondary pulley
via an endless member:; and

a shift control unit configured to control an operation of
the continuously variable transmission, wherein:

the shift control unit includes a hydraulic pressure control
means,

the hydraulic pressure control means 1s configured to
determine hydraulic pressures supplied to the primary
pulley and the secondary pulley on a basis of a torque
calculation value calculated by the torque calculation
means of the power control unit in a case where the
error detection means of the power control umt does
not detect the torque detection error,

the hydraulic pressure control means 1s configured to
determine the hydraulic pressures supplied to the pri-
mary pulley and the secondary pulley on a basis of the
torque calculation value 1n a case where the error
detection means detects the torque detection error and
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the torque calculation value calculated by the torque
calculation means 1s equal to or more than a predeter-
mined value, and

the hydraulic pressure control means 1s configured to
determine the hydraulic pressures supplied to the pri- 5
mary pulley and the secondary pulley on a basis of a
torque value higher than the torque calculation value in
a case where the error detection means detects the
torque detection error and the torque calculation value
calculated by the torque calculation means 1s less than 10
the predetermined value.
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